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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital broadcasting receiver 
that can inform a user about a deteriorated reception state, before the 
occurrence of a frozen image or the like. 

SOLUTION: A demodulation circuit 8 generates information about error 
correction frequency of occurrence and gives the information to a CPU 
23. The CPU 23 acquires noise strength data, on the basis, of the 
information about error correction frequency of occurrence, in collation 
with the noise strength data corresponding to the error correction 
frequency of occurrence stored in a memory 24. The CPU 23 gives the 
acquired noise strength data to a digital/ analog converter 17. The 
digital/analog converter 17 gives a noise control voltage to voltage 
controlled amplifiers 12, 13. The voltage-controlled amplifiers 12, 13 
adjust the strength of noises generated from noise sources 10, 1 1, an 
adder 14 superimposes the noises to an audio signal and an adder 15 
superimposes the noises onto a. video signal. 
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* NOTICES*. 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

. . 1 -This document has been translated by computer. So the translation may not reflect.the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings* any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The digital broadcast receiving set characterized by having a receive state information means by 
which an image top and/or a sound report that the receive state has deteriorated in the phase before 
degradation of a detection means to detect the receive state of a broadcast wave, and the receive state of a 
broadcast wave will cross the range in which an error correction is possible in the digital broadcast receiving 
set equipped with the error correction function to the digital signal to which it restored. 

[Claim 2] It is the digital broadcast receiving set characterized by being constituted so that said receive state 
information means may change the information by the image top and/or the sound in a digital broadcast 
receiving set according to claim 1 according to extent of degradation of the receive state of a broadcast wave. 
[Claim 3] It is the digital broadcast receiving set characterized by having a noise generating means by which 
said receive state information means generates a noise in a digital broadcast receiving set according to claim 1 
or 2, an addition means to add said noise to an image and/or voice, and the control means that controls said 
addition means at least based on the detection result of said detection means, 

[Claim 4] It is the digital broadcast receiving set characterized by being constituted so that predetermined time 

actuation may be carried out in predetermined timing after said receive state information means starts viewing 

and listening of broadcast in a digital broadcast receiving set according to claim 1 to 3 until it ends. 

[Claim 5] It is the digital broadcast receiving set characterized by being constituted so that said predetermined 

time may be adjusted by setting out of a user in a digital broadcast receiving set according to claim 4. 

[Claim 6] The digital broadcast receiving set characterized by being constituted so that it may report exceeding 

the predetermined time concerned when the condition that it is inferior to the level which the receive state of a 

broiadcast wave defined beforehand in the digital broadcast receiving set of claim 4 or claim 5 continued arid 

arises in said predetermined time. 

[Claim 7] In the digital broadcast receiving set equipped with the error correction function to the digital signal 
to which it restored A detection means to detect the receive state of a broadcast wave, and the control means 
which makes said detection means detect a receive state automatically for every broadcast wave at the time of 
antenna adjustment, and makes memory memorize the result, A comparison means to compare the detection 
result which is made to detect the receive state of the broadcast wave under viewing and listening with said 
detection means after antenna adjustment, and is memorized by the result and said memory, The digital 
broadcast receiving set characterized by having a decision means to judge whether the receive state of a 
broadcast wave is in a degradation inclination based on a comparison result, and a receive state information 
means to report to an image top and/or a sound when it is judged that it is in a degradation inclination. 
[Claim 8] The digital broadcast receiving set characterized by to be constituted so that it may have the path 
which leads the path, video signal, and sound signal which lead a video signal and a sound signal to graphic 
display and the voice output section to the image transcription section in a digital broadcast receiving set 
according to . claim 1 to 7, and an information signal may not be inputted on the path led to said image 
transcription section but an information signal may be inputted only into the path led to graphic display and the 
voice output section. 
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* NOTICES * 

JPQ and NC1PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the digital broadcast receiving set which receives digital 

broadcast. 

[0002] 

[Description of the Prior Art] The digital broadcast receiving set which receives the digital broadcast using a 
satellite or a ground wave can choose the broadcast wave of arbitration with a tuner from two or mdre 
broadcast waves received through the antenna and the antenna for ground waves of dedication, can choose the 
channel of arbitration by demultiplex processing from two or more channels contained in this selected 
broadcast wave, and can output an image and a sound signal by decoding ejection and this for the digital signal 
of this selected channel. 

[0003] In such a digital broadcast receiving set, error correction processing is performed to the digital signal 
acquired by the recovery. Therefore, if it is within the limits in which an error correction is possible even if a 

signal error arises, good image and voice equivalent to the time of there being no signal error will be obtained. 
When received field strength falls, an error rate becomes high on the other hand and the range in which an error 
correction is possible is crossed, the condition of a screen stopping having projected suddenly about the image, 
and having called it the screen frieze will arise, and the output will be suspended about voice. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when installing the antenna of a digital broadcast 
receiving set, a receive state will be seen, the sense of an antenna etc. will be adjusted, but even if a receive 
state is good in this time of antenna installation, the obstruction of an electric wave may be built on the path 
between a broadcast transmitting station, a transponder (satellite repeater), and said antenna, received field 
strength may fall, and an error rate may become high. Although a screen frieze etc. will arise like the above- 
mentioned if an error rate becomes high and crosses the range in which an error correction is possible, if a 
screen frieze etc. arises from the condition of having viewed and listened to broadcast to fitness till then, 
suddenly, a viewer will judge that the receiving set broke down and will ask a dealer and a manufacturer. If a 
screen display of the message "graphic display cannot be performed since the received electric wave became 
weak" is generated and carried out on the other hand when the range in which an error correction is possible is 
crossed for example, a misapprehension called failure is avoidable. However, although it has responded by redo 
of antenna installation etc. when telling more that a receive state was worsening in the front phase, an 
unpleasant temper may be given to a user in becoming a screen frieze and displaying said message on the midst 
which is enjoying the program. 

[0005] This invention aims at offering the digital broadcast receiving set which can tell a user about a receive 

state worsening, before a screen frieze etc. arises^ 

[0006] 

[Means for Solving the Problem] The digital broadcast receiving set of this invention is characterized by to have 
a receive state information means to by_which an image top and/or a sound report that the receive state has 
deteriorated in the phase before degradation of a detection means detect the receive state of a broadcast 
wave , and the receive state of a broadcast wave will cross the range in which an error correction is possible in 
the digital broadcast receiving set equipped with the error correction function to the digital signal to which it 
restored in order to solve the above-mentioned technical problem . 

[0007] If it is the above-mentioned configuration, even if received field strength may fall and an error rate may 
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become high, before producing a screen frieze etc., and it is avoided that it produces a screen frieze etc: 
suddenly in the midst which is enjoying the program since it is reported to a user by an image top and/or the 
sound that the receive state has deteriorated and it produces such a screen frieze etc;, the opportunity of redo 
of antenna installation vyill be given. 

[0008] Said receive state information means may be constituted so that the information by the image top 
and/or the sound may bie changed according to extent of degradation of the receive state of a broadcast wave. 
According to this; it enables a user to get to know extent of degradation of a receive state. 
[0009] Said receive state information means may be equipped with a noise generating means to generate a 
noise, an addition means to add said noise to an image and/or voice, and the control means that controls said 
addition means at least based on the detection result of said detection means. According to this, unlike the 
information by the message, image quality degradation and tone-quality degradation will be experienced in false, 
and it can become effective information. Since it becomes possible to pretend that a noise becomes large 
gradually like an analog broadcasting receiving set by combining with changing the information by the image top 
and/or the sound especially according to extent of degradation of the receive state of a broadcast wave like 
the above-mentioned, it can become suitable to the user who does not know that viewing and listening will 
. become impossible suddenly [ peculiar to a digital broadcast receiving set ]. 

[0010] Said receive state information means may be constituted so that predetermined time actuation may be 
carried put in predetermined timing after starting viewing and listening of broadcast until it ends. For example, 
for [ of the phase which performed powering on ] several seconds, for [ of the phase which performed power- 
source OFF actuation ] several seconds, since reporting in [ of the phase which made a channel change ] 
several seconds is performed, information can avoid becoming the hindrance of broadcast viewing and listening 
as much as possible. Moreover, said predetermined time may be constituted so that it may be adjusted by 
setting out of a user. 

[0011] When the condition of being inferior to the level which the receive state of a broadcast wave defined 
beforehand continued and arises in said predetermined time, it may be constituted so that it may report 
exceeding the predetermined time concerned. According to this, it becomes possible to demand redo of antenna 
installation strongly from a user. 

[0012] Moreover, the digital broadcast receiving set of this invention In the digital broadcast receiving set 
equipped with the error correction function to the digital signal to which it restored A detection means to 
detect the receive state of a broadcast wave, and the control means which makes said detection means detect 
a receive state automatically for every broadcast wave at the time of antenna adjustment, and makes memory 
memorize the result, A comparison means to compare the detection result which is made to detect the receive 
state of the broadcast wave under viewing and listening with said detection means after antenna adjustment, 
and is memorized by the result and said memory, It is characterized by having a decision means to judge 
whether the receive state of a broadcast wave is in a degradation inclination based on a comparison result, and 
a receive state information means to report to an image top and/or a sound when it is judged that it is in a 
degradation inclination. According to this, it becomes possible to report relative degradation of the subsequent 
receive state on the basis of the time of antenna adjustment (at the time of installation of an antenna or the 
readjustment after installation) to a user. 

[0013] It is desirable to be constituted so that it may have the path which leads the path, video signal, and 
sound signal which lead a video signal and a sound signal to graphic display and the voice output section to the 
image transcription section, and an information signal may not be inputted on the path led to said image 
transcription section but an information signal may be inputted only into the path led to graphic display and the 
voice output section. According to this, the situation where an information signal is recorded on videotape and 
recorded can be prevented. 
[0014] 

[Embodiment of the Invention] Hereafter, although the operation gestalt of this invention is explained based on 
drawin g 1 thru/or drawin g 3 , the case where a user views and listens to terrestrial digital broadcast here is 
illustrated. Drawin g 1 is the block diagram having shown the digital broadcast recjeiving set 30 of this operation 
gestalt that receives terrestrial digital broadcast, drawing_2 R> 2 is the graph which showed the relation 
between error correction frequency and noise control voltage, and drawing 3 is the explanatory view which 
illustrated the screen output. 

[0015] The antenna 1 shown in drawin g 1 receives the digital broadcast signal sent from a ground broadcasting 
station, and gives it to a tuner 2. D/A converter 3 carries out D/A conversion of the AGO control data given 
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from CPU23; and gives the gain control electrical potential difference obtained by this to the AGC amplifier of a 
tuner 2. It has a local oscillation circuit (Osc), a phase locked loop circuit (PLL), a mixer, etc., and a tuner 2 
. outputs the intermediate frequency signal of the tuned-in broadcast wave while performing gain control of a 
received electric wave with AGC amplifier. A buffer and level adjustment of interstage are performed with 
intermediate frequency amplifiers 4 and 5, and a band pass filter 5 removes an unnecessary frequency 
component, and this intermediate frequency signal is inputted into A/D converter 7, it turns into a digital signal 
and is outputted. 

[0016] A demodulator circuit 8 inputs a digital signal, performs correction processing (FEC) of the error 
generated in recovery processing lists (QPSK recovery etc.) in the transmission line etc., and outputs the video 
transport packet and audio transport packet. of MPEG 2 (Moving Picture Experts Group2). 
[0017] The AV decoder (AV Dec) 9 is equipped with the video decoder which decodes to a video transport 
packet, and the audio decoder which decodes to an audio transport packet. A video decoder decodes the 
inputted variable-length sign, asks for a quantization multiplier or a motion vector, performs reverse DCT 
conversion, motion compensation control based on a motion vector, etc., and generates image data. And D/A 
conversion of this image data is carried out, for example, the composite signal of an NTSC format is generated. 
An audio decoder decodes the inputted coded signal and generates voice data. And D/A conversion of this 
voice data is carried out, and an analog sound signal is generated. 

[0018] From the 1st voice output path 18, the voice input section of the image transcription equipment which 
said analog sound signal does not illustrate is supplied, and the image input section of the image transcription 
equipment which said composite signal does not illustrate is supplied from the 1st video output path 19. On the 
other hand, from the 2nd voice output path 20, the loudspeaker which the analog sound signal which passed 
through the adder 14 does not illustrate is supplied, and the display which the video signal which passed 
through the adder 15 and the OSD (onscreen display) circuit 16 does not illustrate is supplied from the 2nd 
video output path 21. The OSD circuit 16 performs processing which builds into a video signal the bit map data 
based on the text and color information by which output directions were carried out from CPU23. 
[0019] Noise sources. 10 and 1 1 are constituted so that random noise like white noise may be generated 
respectively. The random noise outputted from the noise source 10 is adjusted to the noise of 0 level (gain 0) 
to predetermined level by passing through the armature-voltage control amplifier 12, and is supplied to an adder 
14. An adder 14 adds and outputs a noise to said sound signal. The random noise outputted from the noise 
source 1 1 is adjusted to the noise of 0 level (gain 0) to predetermined level by passing through the armature- 
voltage control amplifier 13, and is supplied to ah adder 15. An adder 15 adds and outputs a noise to said Video 
signal. 

[0020] D/A converter 17 gives the noise control voltage which carried out D/A conversion of the noise data on 
the strength given from CPU23, and obtained them to the armature-voltage control amplifier 12 and 13. The 
armature-voltage control amplifier 12 and 13 outputs the strong noise based on noise control voltage. 
[0021] The remote control. transmitter 25 is a transmitter for sending out a command to the broadcast 
receiving set 30 concerned. If the key which was prepared in this remote control transmitter 25 and which is 
not illustrated is operated, it will be sent out from the light-emitting part which the signal light (remote control 
signal) which means the command corresponding to that key does not illustrate. The remote control light 
sensing portion 22 receives said signal light, changes this into an electrical signal, and gives it to CPU23. 
[0022] The message data for the information concerning this invention besides being channel setting-out 
information etc., information start point information, the noise data on the strength corresponding to error 
correction frequency, information actuation initiation / halt control information, the receive state information for 
every broadcast wave at the time of antenna adjustment, etc. are stored in memory 24. 
[0023] CPU23 performs the following processings as processing concerning this invention. 

[0024] ** . The error correction frequency information acquired on the occasion of error correction processing 
comes to hand from a demodulator circuit 8, and it supervises whether this error correction frequency 
exceeded the information start point. Here, with this operation gestalt, the information start point is set up 
within limits which can perform an error correction altogether, even if an error arises. Supposing it is 
b' (receiving level b points) about the critical point of the range which can perform all error corrections as 
shown in drawjng 2 , specifically, the information start point will be set as a' point (receiving level a points) that 
error correction frequency is lower than it. in addition, if it supposes that it is the range which it may produce 
that, even as for c' point from b' point, an error sometimes always [ **** ] appears in drawin g 2 (receiving level 
from b points up to c points), and an error correction becomes impossible and c' point is exceeded (if 
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receiving level falls from c points), an error correction will become completely impossible, and it shall' be in 
conditions, such as a screen frieze 

[0025] ** , When error correction frequency exceeds an information start point, the noise data on the strength 
corresponding to error correction frequency are read from memory 24, and this data is given to D/A converter 
17. From D/A converter 17, the noise control voltage of the value corresponding to noise data on the strength 
is given to the armature-voltage control amplifier 12 and 13. The armature-voltage control amplifier 12 and 13 
outputs the strong noise based on noise control voltage. A sound signal and a video signal are overlapped on 
this noise by adders 14 and 15, respectively. Drawing 3 shows the situation of the noise which appears on a 
screen, this drawing (a) shows the neighboring condition that error correction frequency exceeded the 
information start point, this drawing (b) is in a condition wherr error correction frequency increases from this 
drawing (a), and this drawing (c) shows the condition when error correction frequency increases from this 
drawing (b). 

[0026] Although a noise is gradually mixed. with an image and voice with lowering of received electric field and 
degradation of image quality and tone quality causes by analog broadcasting here, if it is more than the fixed 
level that has received electric field in digital broadcast, while the same image quality will be acquired regardless 
of level; once it is less than a certain fixed level, the phenomenon called the so-called cliff effectiveness [ it 
becomes impossible to perform an error correction and / an image and voice ] no longer coming out of at all will 
occur. If it explains with reference to drawing" 2 , specifically, a user cannot know that receiving level will worsen 
for a while from critical point [ of d points (error correction frequency d' point) with high receiving level / of the 
range which can perform all error corrections even if it is viewing and listening by the way ] b' since [ of e front 
points (receiving level e" point) ] there is no difference in tone quality and image quality even if it has received 
by the way. An image and voice will stop coming out from the condition of above-mentioned by the way having 
received e" of points at all — direction adjustment of an antenna shifts or an obstruction is made in the 
electric-wave arrival direction — only by [ above ] e" falling from a point to c points (error correction 
frequency c' point) slightly. 

[0027] A noise is. superimposed on an image and voice from the phase (this operation gesta.lt phase of a' point 
of drawj_ng_2 ) before degradation of the receive state of a broadcast wave crosses the range in which an error 
correction is possible. Since e" of noise control voltage will be outputted [ above-mentioned ] on the level of e' 
at the time of viewing and listening at a point and the noise will already be mixed in an image and voice While 
being able to finish readjustment of an antenna and not being panicked during program viewing and listening 
before an image and voice stop coming out at all, failure to the image transcription under absence and by the 
timer can be prevented beforehand. Moreover, since the amount of noises superimposed according to extent of 
degradation of the receive state of a broadcast wave is changed, it enables a user to get to know extent of 
degradation of a receive state. Moreover, unlike the information by the message, the information by such noise 
will experience image quality and tone-quality degradation in false, and turns into effective information. Since it 
has pretended that a noise becomes large gradually like analog broadcasting especially, it can become, suitable 
to the user who does not know that viewing and listening will become impossible suddenly [ peculiar to a digital 
broadcast receiving set ]. 

[0028] ** . Predetermined time information actuation is performed in predetermined timing after starting viewing 
and listening of broadcast until it ends. For example, in for [ of the phase which made a channel change ] 
several seconds etc:, it reports for [ of the phase which performed power-source OFF actuation ] several 
seconds for [ of the phase which performed powering on ] several seconds. By this control, information can 
avoid becoming the hindrance of broadcast viewing and listening as much as possible. In addition, while 
performing such control, when an error correction becomes completely impossible and changes into the . 
condition of a screen frieze, control of resuming information may be performed (when c' point of drawin g 2 is 
exceeded). In this case, a viewer will judge it as what is experientially depended on the aggravation of a receive 
state instead of failure. 

[0029] ** . For example, when a user orders it setting-out modification of the above-mentioned predetermined 
time (henceforth information time amount width of face) with the remote control transmitter 25, the information 
time amount width of face concerned is changed. For example, if information time amount width of face is set 
up at 5 seconds at the time of shipment and it senses that this is long for a user, a user will do modification 
setting out at 2 seconds. 

[0030] ;** . When the condition of being inferior to the level which the receive state of a broadcast wave defined 
beforehand continues between information time amount width of face and arises (for example, when the 
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condition that e" was below a point continued between information time amount width of face and arises in 
drawin g 2 ), it reports exceeding the information time amount width of face concerned. Therefore, when 
information time amount width of face is 5 seconds like the above, or even when being changed by user setting 
out at 2 seconds, it will arise that information actuation is continued, for example over for 10. seconds. In this 
case, a user will recognize that receiving level is getting worse fairly, and will demand redo of antenna 
installation strongly from a user. 

[0031] **"-. A receive state (error correction frequency) is automatically detected for every broadcast wave, 
and the result is stored in memory 24. Suppose that this processing is performed at the time of antenna 
adjustment, for example, the thing for which a user operates the initial information input carbon button on 
antenna adjustment prepared in the remote control transmitter 25 — . or this processing is performed by 
carrying cursor on the alphabetic character of "the initial information input on antenna adjustment" which is the 
manual operation button displayed on the screen, and. operating the decision carbon button of the remote 
control transmitter 25. By this processing, the receive state for every broadcast wave at the time of antenna 
adjustment is grasped. The receive state of the broadcast wave under viewing and listening is detected after 
this antenna adjustment. And the obstruction of an electric wave may be built on the path between antennas 
several months which performed antenna adjustment, or several years after, received field. strength may get 
worse, and an error, rate may become high. The detection result of the time of antenna adjustment memorized 
by the detected receive state and said memory 24 is compared, and it judges whether the receive state of a 
broadcast wave is in a degradation inclination based on this comparison result. When it is judged that it is in a 
degradation inclination, message information is read from memory 24. As for this message, the receive state is 
getting worse for example, rather than the time of "antenna adjustment. It is the content adjust an antenna 
again." The message read from memory 24 is given to OSD16. The above-mentioned message will be displayed 
by this OSD1 6 on a screen. 

[0032] Information by not the thing to restrict to the information by such message indicator but the noise 
superposition mentioned above may be performed. For example, supposing the number of the receive states in 
a certain broadcast wave at the time of antenna adjustment is f in drawing 2 , the point of having added the 
fixed margin to these f points will be made into a point (noise superposition start point). By this, a user will 
know the situation of aggravation of the relative receive state on the basis of the receiving environment at the 
time of performing antenna adjustment in the form of a screen noise or a voice noise. 
[0033] Moreover, although detection of the receive state of a broadcast wave used the error correction 
frequency obtained in a demodulator circuit 8, it is not restricted to this, and it is constituted so that a C/N 
ratio may be outputted in a tuner 2, and you may make it use this C/N ratio for detection of the receive state 
of a broadcast wave. Moreover, although explained as a terrestrial digital broadcast receiving set, the advantage 
same also as a BS-digital-broadcasting receiving set or a CS digital broadcast receiving set is acquired. 
[0034] 

[Effect of the Invention] As explained above, even if according to this invention received field strength may fall 
and an error rate may become high Since it is reported to a user by an image top and/or the sound that the 
receive state has deteriorated before producing a screen frieze etc. Before producing a screen frieze etc. 
suddenly in the midst which is enjoying the program is avoided and it produces such a screen frieze etc., the 
opportunity of redo of antenna installation will be given. Moreover, if it is the configuration of changing the 
information by the image top and/or the sound according to extent of degradation of the receive state of a 
broadcast wave, it will enable a user to get to know extent of degradation of a receive state. Moreover, if it is 
the information by the noise, image quality and tone-quality degradation will be experienced in false, and it will 
become effective information. It can become suitable to the user who does not know that viewing and listening 
will . become impossible suddenly [ peculiar to a digital broadcast receiving set ] by pretending that a noise 
becomes large gradually like an analog broadcasting receiving set especially. Moreover, if it is the configuration 
reported in for [ of the phase which performed powering on, for example ] several seconds etc., information can 
avoid becoming the hindrance of viewing and listening of broadcast as much as possible. Moreover, if it is the 
configuration of reporting continuously when the condition of being inferior to the level which the receive state 
of a broadcast wave defined beforehand continued and arises, it will become possible to demand redo of 
antenna installation strongly from a user. Moreover, if it is the configuration of memorizing the receive state 
information on the initial state of antenna installation in memory, and reporting based on the comparison with a 
subsequent receive state, it will become possible to report degradation of the subsequent receive state on the 
basis of the time . of antenna adjustment (at the time of installation of an antenna or the adjustment after 
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installation) to a user. Moreover, if it is the configuration to which it is supposed that an information signal is 
not inputted into the image transcription section, the situation where an information signal is recorded on 
videotape can be prevented. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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